Abstract. Edstrom's microphoresis technique has been employed to determine the quantitative alterations in nucleic acid content and base composition of individual cells associated with the initiation of bud primordia in Funaria hygrometrica. The filamentous protonema of this moss initiates bud cells which through repeated divisions form the leafy gametophores. The cytokinin, 6-furfurylaminopurine (kinetin), was used to induce the differentiation of bud cells from protonematal cells. The total RNA content of kinetin-induced bud cells (22.0 Aug/cell) was nearly 15 times that of protonematal cells (1.6 ,pug/cell). The same dramatic increase in total RNA was apparent in bud ceils which developed spontaneously in older cultures. As would be predicted, the adenine (A) to guanine (G) ratio for DNA from bud and protonematal cells was identical (0.7). The A:G ratio for RNA from bud cells (1.0) was much lower than,that from protonematal cells (1.7). Thus, kinetin-induced differentiation in this system involves a dramatic increase in total RNA, the base composition of whioh approaches that of DNA. The base composition (A:G ratio) of DNA remains constant.
Changes in nucleic acid metabolism are particularly relevant to an understanding of cellular differentiation. In multicellular organisms the problem of measuring nucleic acids has been approached either with direct photometric measurements on histological sections, or by microdissection of individual cells and organelles followed by microextraction and microelectrophoresis (microphoresis) of nucleic acids by special methods developed by Edstrom (7, 8, 9) . These latter methods permit the nucleic acid content and composition of individual cells and cellular units to be measured quantitatively. We have used these methods to determine changes in nucleic acid metabo- divide to form bud primordia. These bud cells continue to divide and differentiate into the leafy gametophore or moss plant. The cell division which gives rise to the bud cell is thus of great consequence, for from a non-meristematic protonematal cell there arises a cell which remains meristematic. The question is how do the nucleic acid contents and composition differ in the bud cell and in the protonematal cell from which it originated? Bud cells develop spontaneously in older cultures but can be induced to form in younger cultures by an exogenous supply of cytokinins. Is the cytokinin treatment reflected in the nucleic acid metabolism of protonematal and bud cells?
Materials and Methods
Spores of Funaria hygrometrica were grown aseptically on Kofler medium minus NH4NO3 as recommended by Szweykowska (17) . Micronutrients were supplied by Heller's solution (14) . The medium plus 1 % agar was contained in plastic Petri dishes. Spore capsules were surface sterilized by using 95 % ethanol for 1 min followed by a wash in a 0.2 %O HgCl2 solution for 5 min and then a sterile water wash. The capsules were transferred to a 1207 PLANT September 1969 Petri dish and opened with sterile needles. Dispersion of the spores across the agar surface was facilitated by adding 1 ml of sterile distilled water to each dish. The cultures were maintained at 22. 5 1.00 and received continuous illumination of 200 ft-c from cool-white fluorescent lamps.
Fourteen davs after inoculation the protonemata were harvested and fixed in freshly prepared acetic acid-absolute ethanol, 1 :3 v/v, for 90 min at room temperature followed by absolute ethanol and benzene, 90 min each. Next, the tissues were infiltrated with soft paraffin for 4 hr, transferred to additional soft paraffin for 10 hr and finally hard paraffin for 4 hr. All infiltrations were performed at 5560. The resulting paraffin blocks were stored at 0°.
Prior to the enzymatic extraction of RNA and DNA nucleotides. the tissues were deparaffinized in chloroform at 560 for 7 min. Successive transfers at room temperature into chloroform, chloroform, absolute ethanol and 0.01 N acetic acid were made after intervals of 5 min each. Once deparaffinized and hydrated, the tissues were placed on a cover slip and then into a de Fonbrune oil chamber. Dissection and isolation of cells was accomplished by means of a de Fonbrtune micromanipulator with glass needles (6) . The ultramicrochemical methods for determinations of DNA and RNA have been described by Edstrom (7, 8, 9 (3) , and Jahn (12) . Table I shows that the RNA content of bud cells was nearlv 15 times greater than that of the protonematal cells from xvhich they originated. The exact siginificance of this increase, however, can not be fully appreciated until the cytoplasmic volumes of protonematal and bud cells are accuratelv determined and compared. The increase reported lhere was obtained in bud cells which developed spontaneously (lot A) as well as in bud cells whose initiation was induced bv kinetiin (lot B). 'rhe 
